Summarv In Sweden. impro%ement in sun-ival rates of patients with cutaneous malignant melanoma has counteracted the increase in incidence to produce a moderate rise in mortality. Our aim was to determine the possible impact of drift in diagnostic criteria. earlier diagnosis and changing biological features of the tumours upon trends in surVival. We studied a stratified sample of 528 patients diagnosed between 1960 and 1984 (Jensen & Bolander, 1980; Lee, 1985; Hakulinen et al., 1986; 0sterlind et al., 1986). These trends should be real since so far no apparent changes have been revealed in the histopathological criteria for the diagnosis of malignant melanoma (van der Esch et al., 1991) and the mortality rates have also increased (Holman et al., 1980; Venzon & Moolgavkar, 1984; Th6rn et al., 1992). However, the prognosis has improved in recent years, even after adjustment for temporal changes in distributions by sex, age and localisation of the primary tumour (Th6rn et al., 1989a 
Many studies have reported increasing incidence rates of malignant melanoma during the last 30-40 years in countries with white populations (Jensen & Bolander, 1980; Lee, 1985; Hakulinen et al., 1986; 0sterlind et al., 1986) . These trends should be real since so far no apparent changes have been revealed in the histopathological criteria for the diagnosis of malignant melanoma (van der Esch et al., 1991 ) and the mortality rates have also increased (Holman et al., 1980; Venzon & Moolgavkar, 1984; Th6rn et al., 1992) . However, the prognosis has improved in recent years, even after adjustment for temporal changes in distributions by sex, age and localisation of the primary tumour (Th6rn et al., 1989a) .
The reasons for the rising survival rates are incompletely understood. especially since no therapeutic improvements have been established. Putative explanations are, firstly, increased public awareness of malignant melanoma, which may entail diagnosis of more tumours early when they are thin and curable. Secondly, and more speculatively, the biology and natural history of the disease might change over time, e.g. because other aetiological factors lead to a biologically less malignant phenotype. Studies on tumour progression in malignant melanoma suggest that precursor lesions play an important role and that the development of the invasive phenotype involves several steps (Clark et al., 1984) . Further, the metastatic capability may also differ between histologically invasive malignant melanomas (Clark et al., 1989 To increase the power of the analyses the trendwise development was modelled using logistic regression models for most of the variables. In addition to variables representing period of diagnosis, these models also included the variables sex, age and location. Two basic sets of models were analysed. In a first analysis, period of diagnosis was included as a continuous variable. Results are reported as odds ratios (OR) with 95% confidence intervals (95% CI) per 5 year period of diagnosis. In a second type of model the variable period of diagnosis was represented by separate dummy variables. OR and 95% CI for the last 5 year period of diagnosis compared with the first one are reported. If the effect of time is basically linear in terms of the log of the odds ratios, the power of the first type of analysis is superior. The purpose of the second type of analysis was to reveal possible non-linear effects. For the continuous variable tumour thickness, standard regression models were used with the dependent variable considered in both original and logarithmic form.
In order to quantify the effect of period of diagnosis on survival alone or while simultaneously adjusting for the effects of other variables, the Cox proportional hazards model was used (Lawless, 1982) . Deaths from malignant melanoma, coded in the National Cause of Death Registry (Statistics Sweden, 1961-91) as the underlying cause constituted the only end point in this analysis. Thus, patients were censored at the date of death from other causes, otherwise at 31 December 1989. Survival curves were constructed by the Kaplan-Meier method (Kaplan & Meier, 1958) .
Reskts Diagnostic criteria
The 24 patients (10 men and 14 women) with tumours classified in the re-examination as 'not melanoma' were evenly spread over the study period. Cases classified as melanoma in situ, in the re-examination, increased slightly from 2.2% of the sample in 1960-64 to 6.3% in 1980-84; this difference was not statistically significant.
Trends in prognostic factors
In the area of study the total number of patients with a newly diagnosed malignant melanoma on the selected anatomical sites increased from 192 in 1960-64 to 678 in 1980-84. The stage distribution of the patients by period of diagnosis is displayed in Table I . The proportion of patients with clinically localised disease increased from 82.8% in 1960-64 to 98.2% in 1980-84, whereas patients in stage II decreased proportionally from 15.3% before 1970 to 0.9% during the period 1980-84.
In our stratified sample the proportion of patients with superficially spreading melanoma increased from 35.5% to 51.4% [OR 2.16 (95% CI = 1.15-4.04)] during the study period, whereas no apparent changes were seen for those with lentigo maligna melanoma or nodular melanoma. However, since the incidence of malignant melanoma in the studied population increased, the actual number of patients with lentigo maligna and nodular melanoma should also increase. The proportion of patients with acral lentiginous melanoma decreased from 10.7% to 1.8% )1 and the proportion of those with unclassifiable malignant melanoma decreased from 20.4% to 5.4% [OR 0.17 (0.06-0.48)] (Tables II and III) .
The proportion of patients with tumours classified as level of invasion II according to Clark was 3.2% in 1960-64 and 22.5% in 1980-84 [OR 9.12 (Tables II and   HI ).
Tumours 0.75 mm increased from 9.4% to 31.5%; those of intermediate thickness (0.76-2.49 mm) largely did not change over time, whereas malignant melanoma of 2.50-3.99 mm decreased during more recent periods. Patients with thick melanomas (> 4.00 mm) constituted a fairly constant proportion up to 1980, but decreased during the last period of diagnosis (Table II) . When tumour thickness was analysed . No changes in the specific cell type of the tumours were seen over time (Tables II and III) . 1960-64. However, no further significant changes in RH were seen for patients with malignant melanoma diagnosed in 1965-69 compared with those diagnosed during more recent periods. The same pattern with an early significant decrease in RH was found also when adjustments were made for temporal changes in the distribution by gender, age and anatomical site, and also when all studied variables were included in the multivariate model (Table IV) . The present study was based on a random sample of patients from a defined geographical region with 1.8 million inhabitants, whereas most other studies (Drzewiecki et al., 1990; Balch et al.. 1992) (Balch et al., 1992) and in Queensland. Australia (Little et al., 1980 Cancer Registry. However. in the present study. misclassification by stage is unlikely since we reviewed all the surgical and pathological reports, which in most cases had information on stage at diagnosis, and if data on stage were missing more detailed patient records were collected and checked for stage at diagnosis. In our study superficially spreading melanoma displayed the largest proportional increase, similar to findings in the combined data from Sydney and Alabama (Balch et al., 1992) and in Scotland (MacKie et al., 1992) . In Queensland. however, the proportion of superfically spreading melanoma has remained high (Little et al.. 1980 ). An earlier Swedish study (Th6rn et al., 1990) showed among men an increase mainly in the incidence of malignant melanoma located on the trunk, whereas among women tumours located on the extremities and trunk increased. In the present study the increasing superficially spreading melanomas were predominantly also located on the trunk in men and on the trunk or extremities in women (data not shown), as noted also in Scotland (MacKie et al., 1992) . However, populationbased case-control studies did not recognise any differences in risk factors between superficially spreading melanomas and other histogenetic types (Osterlind et al.. 1988a,b) . Conceivably, too small numbers of cases of, for example. nodular melanoma have been studied to detect such differences.
Like other investigators (Houghton et al.. 1980; Little et al.. 1980; Shafir et al., 1982; McGregor et al., 1983; Balch et al., 1992; MacKie et al., 1992) we found that tumour thickness decreased significantly during the period of study. The mean tumour thickness decreased from 3.92 mm to 2.56 mm and the median tumour thickness from 3.00 mm to 1.80 mm. Further, in accordance with one study (Balch et al., 1992) we detected fewer ulcerated tumours in more recent periods. Unlike us, Drzewiecki et al. (1990) found an higher proportion of tumours with lymphocytic reaction in recent years. Further, in our study we did not recognise any changes in cell type, which was in contrast to the earlier finding of an increase of malignant melanoma dominated by epitheloid cells (Drzewiecki et al.. 1990 ).
In our study cohort, lymphocytic reaction and histological regression were favourable prognostic signs (Th6rn et al.. 1994) . The first finding supports other evidence that tumourinfiltrating lymphocytes may inhibit tumour spread in malignant melanoma (Herberman, 1992) . The proportion of tumours with moderate or abundant lymphocytic reaction was virtually stable during the period of this study. We found a slight increase in the proportion of tumours with histological regression. However, this study provides no strong support for the hypothesis that host resistance mechanisms. assessed with the probably crude measures available, can explain survival trends in malignant melanoma.
There is no obvious explanation for the difference in survival between the first 5 year period and the other periods. However, the relatively large proportion of malignant melanoma of unclassifiable histogenetic type (20.4%) during 1960-64 as compared with the later time periods may be the result of less adequate surgery with use of incisional biopsies or too narrow resection margins during the earliest time period. The hypothesis that this practice may facilitate tumour spread and dissemination has, however, not received any support (Bagley et al., 1981; Lederman et al.. 1985) .
In a previous study (Th6rn et al.. 1989a ) based on the total Swedish population we also found significant improvement in survival of malignant melanoma during more recent time periods (most marked among men). which was not verified in the present study because of the relatively small number of patients. However, the improvement in prognosis for patients with malignant melanoma diagnosed during should, at least partly, be caused by earlier diagnosis reflected by increasing proportions of thinner, less invasive and less ulcerated tumours during recent years. A strong association between small tumour thickness and long-term cure is well established in malignant melanoma (Balch et al.. 1978) . Apart from increasing the chance of cure, diagnosis at an earlier stage should further inflate the survival curve owing to lead time bias in those who ultimately died from the disease. Although difficult to quantify, the magnitude of this effect is likely to be small. The large increase in superficially spreading melanoma, the proportional decrease in acral lentiginous melanoma and possibly the early improvement in survival unexplained by studied clinical and histopathological factors point towards changes in unmeasured biological features of the disease. This study was supported by grants from the Swedish Cancer Society.
